Innate immunity in DNA vaccine with Toxoplasma gondii-heat shock protein 70 gene that induces DC activation and Th1 polarization.
Toxoplasma gondii-derived heat shock protein 70 (T.g.HSP70) is a tachyzoite-specific virulent molecule expressed before the death of hosts. We have already demonstrated the vaccine effects of T.g.HSP70 gene targeting peripheral epidermal or dermal dendritic cells (DC) to limit T. gondii loads in T. gondii-infected mice. In the present study, involvement of innate immunity in T.g.HSP70 gene vaccine-induced Th polarization at draining lymph nodes (dLN) of C57BL/6 (B6) mice and vaccine effects against toxoplasmosis have been evaluated. Compared to the mice unvaccinated or vaccinated with empty plasmid, CD11c(+) cells at the dLN from naïve B6 mice expressed prominent IL-12 mRNA after the T.g.HSP70 gene vaccine. Also, CD4(+) cells at the dLN from the mice expressed prominent interferon-γ, but not IL-4 or IL-17, mRNA at a maximum level at day 5 following vaccination. Thus, in vivo DC activation and successive early Th1 polarization were induced at the dLN of naïve mice by the T.g.HSP70 gene vaccine. The DC activation and Th1 polarization were observed at the dLN from wild type (WT) and Toll-like receptor (TLR) 2-deficient mice, but not TLR4-deficient mice with B6 background by the vaccine. This T.g.HSP70 gene vaccine-induced DC activation and Th1 polarization were also observed in TRIF-deficient mice, but not MyD88-deficient mice with B6 background indicating the involvement of TLR4/MyD88 signal transduction cascade in the vaccine effects with T.g.HSP70 gene. The T.g.HSP70 gene vaccine (twice at a 2-week interval) has been shown to limit T. gondii loads in the mesenteric LN of WT, TLR2-deficient and TRIF-deficient mice, but neither TLR4-deficient nor MyD88-deficient mice, at an acute phase of toxoplasmosis. The T.g.HSP70 gene vaccine also limited cyst number in the brains of WT, TLR2-deficient and TRIF-deficient mice, but not TLR4-deficient mice at a chronic phase of toxoplasmosis. Thus, innate immunity also has effects on the vaccine with T.g.HSP70 gene against acute and chronic phases of toxoplasmosis.